MEG01-004CC Application no. 09/837,007 

Amendments to the Claims : 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims: 

Claims 1 - 54 (canceled) 

55. (currently amended) A chip package comprising: 
a s e m i conductor d e v i c e ; 

a substrate having a first side and a second side opposite to said first side, 
wherein said substrate comprises multiple contact points at said second side, compr i s i ng 
a solder mask at said first side, an interconnect covered by said solder mask and a first 
metal pad exposed by an opening in said solder mask: s e parat e from said so l d e r mask, 
where i n sa i d f i rst pad i s at a hor i zonta l l eve l sam e as sa i d so l d o r mask i s at, and wherein 
said f i rst pad has a c i rcu l ar shap e ; 

a chip over said first side of said substrate, wherein said chip comprises a silicon 
substrate, multiple layers of interconnecting lines comprising copper, multiple insulating 
layers comprising an oxide material, multiple metal vias in said multiple insulating layers 
and between said multiple layers of interconnecting lines, wherein said multiple metal vias 
are connected to said multiple layers of interconnecting lines, and a polymer layer, 
wherein an opening in said polymer layer exposes a second metal pad of said multiple 
layers of interconnecting lines: 
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a metal- copper pillar between s ai d s e m i conductor d e v i c e a nd said first and second 
pads, pa4r- wherein said copper pillar is connected to said second metal pad through said 
opening in said polymer layer, and wherein said metal -copper pillar has a thickness 
between 10 and 100 micrometers; 

a titanium-containing layer between said second metal pad and said copper pillar, 
wherein said titanium-containing layer is on said second metal pad, on said polymer layer 
and in said opening in said polymer layer; 

an und e r bump m e ta l l ay e r b e twe e n sa i d m e ta l p il lar and said f i rst pad, wh e re i n 
said m e ta l p illa r has a transv e rse dim e ns i on sma lle r th a n that of sa i d und e r bump m e tal 
l ay e r, wh e r ei n said motal pi ll ar has a first sid e wall recessed from a second s i dewal l of 
s ai d und e r bump m e ta l l ay e r, wh e r ei n a d i stanc e b e tw ee n sa i d f i rst sid e w all and sa i d 
s e cond s i d o wa ll is greater than 0.2 m i crometers, and wh e re i n said und e r bump m e tal 
l a y e r compris e s a first port i on ov e r sa i d m e t al p ill ar a nd a s e cond portion ov e rhanging 
said m e ta l p i l l ar; 

a solder metal between said under bump meta l l a y e r copper pillar and said first 
metal pad, wherein said solder metal is connected bonded to said first metal pad; and 
a nickel-containing layer between said copper pillar and said solder metal; and 
an underfill between said chip s e m i conductor dev i c e and said first side of said 
substrate, wherein said underfill contacts with said chip s o m i conductor d e v i c e and said 
first side of said substrate and encloses said m e tal copper pillar and sa i d solder meta l. 

Claim 56 (canceled) 
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57. (currently amended) The chip package of Claim 55, wherein said substrate further 
comprises multiple third metal s e cond pads exposed by said opening in said solder mask, 
at sa i d hor i zonta l le v el , wh e r ei n e ach of sa i d mu l t i p le s e cond pads has sa i d c i rc le shap e , 
wherein said solder mask is separate from said first metal pad and from said multiple third 
metal second pads, and wherein said first metal pad and said multiple third metal s e cond 
pads are aligned in a direction parallel with a sidewall of said opening in said solder 
mask. 

58. (currently amended) The chip package of Claim 55, wherein said copper pillar has a 
transverse dimension smaller than that of said nickel-containing layer wherein said 
copper pillar has a first sidewall recessed from a second sidewall of said nickel-containing 
layer, wherein a distance between said first sidewall and said second sidewall is greater 
than 0.2 micrometers, and wherein said nickel-containing layer comprises a first portion 
over said copper pillar and a second portion overhanging said copper pillar, said 
s e m i conductor d e v i c e comprises a s e cond pad and a passivat i on l ayer, wh e r ei n sa i d 
s e cond pad i s e xpos e d by an op e n i ng i n sa i d pass i vat i on l ay e r, and wh e r ei n sa i d m e ta l 
p ill ar i s b e tw ee n sa i d s e cond pad a nd said f i rst pad. 

Claim 59 (canceled) 

60. (previously presented) The chip package of Claim 55, wherein said substrate 
comprises a ball grid array substrate. 
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61. (currently amended) The chip package of Claim 55 , where said multiple contact points 
comprise multiple contact balls at said second side, further compris i ng a contact ba ll 
und e r sa i d substrat e , wh e r ei n sa i d som i conductor d e v i c e is ov e r sa i d substrat e . 

62. (currently amended) The chip package of Claim 55, wherein said first metal pad has a 
circular shape, substrat e compr i s e s mu l t i p le s e cond pads at sa i d hor i zonta l le v e l wh e r ei n 
e ach of said mu l t i pl e s e cond pads has said circu la r sh a p e , wh e r ei n sa i d so l d e r mask i s 
s e parat e from sa i d mu l t i p le s e cond pads, and wh e r ei n sa i d first pad a nd sa i d mu l tip le 
s e cond pads ar e a li gn e d i n a d i r e ct i on para llel w i th a n e dg e of sa i d substrate. 

Claims 63-65 (canceled) 

66. (new) The chip package of Claim 55, wherein said nickel-containing layer has a 
thickness between 1 and 10 micrometers. 

67. (new) The chip package of Claim 55, wherein said titanium-containing layer 
comprises titanium nitride. 

68. (new) The chip package of Claim 55, wherein said copper pillar -is electroplated. 

69. (new) A chip package comprising: 
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a substrate having a first side and a second side opposite to said first side, 
wherein said substrate comprises multiple contact points at said second side, a solder 
mask at said first side, an interconnect covered by said solder mask and a first metal pad 
exposed by an opening in said solder mask; 

a chip over said first side of said substrate, wherein said chip comprises a silicon 
substrate, multiple layers of interconnecting lines comprising copper, multiple insulating 
layers comprising an oxide material, multiple metal vias in said multiple insulating layers 
and between said multiple layers of interconnecting lines, wherein said multiple metal vias 
are connected to said multiple layers of interconnecting lines, and a polymer layer, 
wherein an opening in said polymer layer exposes a second metal pad of said multiple 
layers of interconnecting lines; 

a copper pillar between said first and second pads, wherein said copper pillar is 
connected to said second metal pad through said opening in said polymer layer, and 
wherein said copper pillar has a thickness between 10 and 100 micrometers; 

a barrier layer between said second metal pad and said copper pillar, wherein said 
barrier layer is on said second metal pad, on said polymer layer and in said opening in 
said polymer layer; 

a solder metal between said copper pillar and said first metal pad, wherein said 

solder metal is connected to said first metal pad; 

a nickel-containing layer between said copper pillar and said solder metal; and 
an underfill between said chip and said first side of said substrate, wherein said 

underfill contacts with said chip and said first side of said substrate and encloses said 

copper pillar. 
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70. (new) The chip package of Claim 69, wherein said substrate further comprises 
multiple third metal pads exposed by said opening in said solder mask, wherein said 
solder mask is separate from said first metal pad and from said multiple third metal pads, 
and wherein said first metal pad and said multiple third metal pads are aligned in a 
direction parallel with a sidewall of said opening in said solder mask. 

71. (new) The chip package of Claim 69, wherein said copper pillar has a transverse 
dimension smaller than that of said nickel-containing layer, wherein said copper pillar has 
a first sidewall recessed from a second sidewall of said nickel-containing layer, wherein a 
distance between said first sidewall and said second sidewall is greater than 0.2 
micrometers, and wherein said nickel-containing layer comprises a first portion over said 
copper pillar and a second portion overhanging said copper pillar. 

72. (new) The chip package of Claim 69, wherein said substrate comprises a ball grid 
array substrate. 

73. (new) The chip package of Claim 69, where said multiple contact points comprise 
multiple contact balls at said second side. 

74. (new) The chip package of Claim 69, wherein said first metal pad has a circular 
shape. 
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75. (new) The chip package of Claim 69, wherein said nickel-containing layer has a 
thickness between 1 and 10 micrometers. 

76. (new) The chip package of Claim 69, wherein said copper pillar is electroplated. 
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